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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the luminous efficiency deterioration and color slurring of 
a light emitting diode even when the diode is used for a long time under a high-luminance 
condition, by respectively constituting the LED chip and photoluminescent phosphor of the diode 
of a nitride compound semiconductor and cerium-reactivated yttrium aluminum garnet phosphor. 
SOLUTION: An LED chip 202 using a gallium nitride semiconductor is fixed in an enclosure 204 
of a chip type LED with an epoxy resin, etc. An epoxy resin in which a (RE1-xSmx)3(AlyGa1-y) 
5012: Ce phosphor is scattered is uniformly cured as a molded member 201 which protects the 
LED chip 202, conductive wires, etc., from the external stresses. The cerium-reactivated yttrium 
aluminum garnet phosphor is scattered in the epoxy resin as a photoluminescent phosphor. 
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D^^rtt, MOCVDa*ti!)lK±tInGaN 

bTtt, MlSi^ P I N»&*»PN»&Sc 

KfSWfcJSV^Tttx LED?-y7©Stti£InGaN 
©m-S^#P#tjI£:-r SCI 7* 

[0 0 3 8] S<b# >J * A3&fl5^»*aM*:fcte/8 bfcig 
*i»l««:ii*7 7-f -K ^t^^;u, S i C, S 




£#K&W. CKJDtJ-^V^a^JcGaN, A IN 

^*£ft±£*s&^M©N§ye<fb**y ^K^mw- 

e, Se, Te, C^S:®g2»A-r -5 C £: b^. 

PSSfbtfU >>A¥^fcrajS£*4»^B\ P 
SK-AVHt-WZ^ Mg v Be, Ca, Sr. B 

PHP—so h— 7bfc;ettTfcfcPM4"bbic<v%fc 
JH»^7*^X^J^^fc£!>PIMb$i»-S b 
liDKM^tfe^ ¥#ifcjg±t:7^<.y*y >^i£ 

[0 0 3 9] ^fiRSftjMMW**:^-**^ 

[0 0 4 0] xmftwcomyt-y'f Ktifcv-cee^ 

0 0 nmtll 5 3 0 nmttTW* b < , 4 2 0 nmtt 
±4 9 0 nmiy.TA s «k b(^ 0 LEDf ■> 7i; 7 t)- 

}- ;i/ 5 * -tr > 7 ©3W & ft ft «t 5 f§l± £ # 

SfctofCteU 4 5 0 nmtt±4 7 5 nmWT* s ^e>{Cff 
£b<^„ aMB»W©eft*«*y-f h*©3B#7^7 
hMi3lC^f„ 4 5 0 nmttiafCtf— 7£*fo#gft 
tfLEDf y7*^©Mt-S^ 5 7 0 nm{tS££t: 
-7 SfifOfSJte* L E D 7- >v XtC J; o TJ»jB<*ft& 7 * 
^.-b>7©^g^T-feS. JWP&W© L E D 

f^7CjD^t, ffi*fc#&©jebfcV»LED?-*7'&- 

[0 0 4 1] JWfcflCjfcBu 7* Wl^*-fe>;*ffi3fett:3&* 
US ^tfc&SSfb**<b^lSMMM*-Cfc * LEDf \!>7fC 

f^jia 5 * U 7A#? N A" 1 j | 7A7;K-7Aii, A* 

fc-T-$.-5LED^->>7$;iBS$'y-So 7* h;i/^*-fe> 
X^ttfcJ&Sbfc^LED^y 7** St*# 
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[0 0 4 2] (#ttt7/ft-1 0 3, 2 0 3)a»«t4 

2 0 3tLT)t LEDf ^710 
2, 2 0 2 ^ m&$)t&m®i, ft 

Jg£:bTte0. 0 1cal/(s) (cm 2 ) ("C/c 
m)tt±tfffib<, ±5Jf*Ktt0. 5cal/ 
(s) (cm 2 ) .CC/cm) JiUlT'fcS. f^* 
10 t£&fc'£#j£bT>|E*£ r 7'f-f -©*?!«:, b< 
fcfc, Ol 0>amW±, (J4 5/£mWTTJfe5. ^Jc, ffi 
W^?hfe3-r^ >X^m7£ffc#^r£ftT 

V^V^-;!/ KgW £:©^BT-2**4 , 7-l' -V— *s»fi»b 
^■T^. ^ft^ftP-*m£^fc£bTfem;fttea s A 
S c i: fc i t) ^StW&*WB3R«tfS&-5 fc b 

2 5/zmJSJl±*s«t b<, #8#ffi*W'S^S3<D« 

^*^3 5^mWT* s ib« : *bV>. £©J;3&3MH4 
y-f^-fcbTM^WtCtt, & N 7Vl^="7 

^lfe»tlSo C©,fc-5&ilMM£ , 7'r -Y—lt, &LEDf 

[0 0 4 3] (x"i7> b • U— P 1 0 5) h • >J 

-H105tbT«±, LED^>^71 0 2 ^iag^-B-S 
*>©T-^ t). ^-f > !*«««: ifT-««-T-S©C+^-35: 
^S^^fentt^. LED^>y7^«^IS^b 

'J-K±OA97rttLEDf 7£IEglt-3 httfc^ 

[0044] LEDf'j/7102i:Y^>f-iJ-n 

o 5 ©* v t* cowiMizmmt&ffimte ifizz^xft? 
zt&x-gZo mfc&)i£&. ^#**>mm. mvMtt 

40 >LED5 L ^7 , 3&iftC«t 5 v>> h • y— Hi:ge^^^ 
-/J>>^-7b, &«/<>7***fflv^SC4:3b*-cS*. 

-&©«lBffi${i, 0. lStl±0. 8 SiiTFtf&fii b 

v^>h • y-K©Rf*«J^«^,ffitnii: bt 
(i300/zQ-c mWTA^iff $. b < , iD!(f*l<(t 
3//fi-cmtlTt^5. ^fc, vH7>h-y-K±{c 
50 «»OL E D r » rSOTt 8 1^ LEDf77* 




*l3o JWWictt, 0. 0l'ca"l/(s) (cm 2 ) 
CC/cm) W±tf»SU<J:t)!ifib<(i 0. 5 c 
al/ (s) (cm 2 ) CC/cm) tUiT-fc-S. dtl 

e.©^s:fliifc-r»*4hbTtt, ft, ais ftA^ ^ 

[0 0 4 5] (-Y • U-H 06) -i y±— - V 

— V 1 0 6hbtlt h • U — K 1 0 5±(C1BS 

^nfeLEDf'^l 0 2 £:«if&£*T,fci»S'l4 , 7-l'-*'- 

10 3 £;©Jgigt£EIS&©T-;fc-5„ T>>> h • U- h*± 

-m±tmm b&o i a BBB-C §5Mi:tS <&g#& 

©SMS®©ffl$fcfc, «ft£%Ilt 1 . 6 StUb 1 
A©^£M#T-&toTff^ft£ff^£#T *>«fc<, & 

-y>^-— ■ •; — i**tr%jftgj&fB« % 

SBH*l6iI*e)in£E-r*ii:t«fc 5i?r3©ililB©H«i:4» 
SiS^ S:lB]B${cff$EE$-B-S ' i: T- & 5 . 
[0 0 4 6] -f • ■;— Kfcfc, agSttyf -^-fife 

3* >^Wir— ^©g&KttaWBfteSMSE* 1 

a^;:£:#2*»e>ft.5. *f*fl«j&*SUSlfi;i: bTfcfc, 3 

0 0 ju Q - c m£lT#)f * b < , <£ b< fi3 a£) 

^ m, mxvm. m\*>mRxm. & m*** 
^-\^tzTjvs.-^A^ ft, m&wmfbtis. 

[0 0 4 7] (3-r-f>^10 1) *B»58CfflV> 
£>ft£:3-5M >^gB 1 0 1 fctt, -t— ;i/ K 10 4 

& & LED^y :r©#B^£^&-r£7* h;u^*-fe>;* 
abfcflKjF^fjSftSfc©"?**. 3— y-r x/as©*** 

v^m'j-^a, m<t?-*>. mitTjvK a, ^bii 

[0 0 4 8] (^— ;i/ KSBttl 0 4) ^-il/FMl o 
10 2, mn^U-i^-l 0 3, 7* h;i/~ *-t?>Xffi 
«H"T * fc » fc » W S i #T * S . t - K SKWttx 
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-;H***t 1 0 4 tt««*JBb *»«fc^. Hftcift 

b*> ^.itffiRM^fn e> 

S. ^-;n*a$*ri 0 4©M*W*r*4t Lttt, £i:b 
T^#*f«J§i, a'J7«tII, *>U3->iSrfli&if©It 

20 ^$-a-rt)-eti^©n— ?m >^gB&if«c-g-*^*-r 
Mv^tt ii<\ st, 3— >ya5S:7^- h;i/s.^-t 

^ttm < .t t) 7jc^>^ ^©^s^^v^^^-r * 

30 (±, *BS^W©7* h^5*Hr>^«3tefl:3WiV^** 
fe{c*febTv^i^{cMx.S^ i:T-$>So ^Pic^ flu 

±&^»*b<*v>®-&*s$.5. ^e-^uKSPWK:^* 
40 L E D f - 7* nSjKffliMSltf 4 3 0 n 

[0049] (*jj*gB) ^mmm^^y-i p 
LEDS^SCifiJfflUfel^, RGBSr-en^en^-r 

^©ssiitfx 3ffl©fs*^-f*- K-eaea^r*© 

tcMbt, *»W©«Btt 1 ffl©**^ FT- fife 
50 *- Kft«*^t)-e-Te&»JS:ifftiie*^* 




(9) 



gb&w-ftfcf&^fc^,, ificj;5$fxt*s 

tfttt LED S^CD^lt C i^) t , R 10 

[0 0 5 0] *»gffflM^^-^M^*: 
LEDj|^g§ftE15 t^-T. iCifflLEDS^Il 20 

t±> ^wmm<D9&tv^ a-— k 5 o i omv h * ? 

RGBCD#g 7 fr5'*-l':t— Kft(i;l&^o C 
©£», RGBM^ Kffl©*»DM&|||J»*i& 
gfcbfev>. ^©IKi&IHS&tftfcoT, efe**^^" 
-f KfflOfgi&lHli&TN LEDSf«4II/f#5. 

[0 0 5 1] LEDS^Ii, re»iaE&tf**^*rii» 
Cto ta* ©Sj^#Sl^'BJt£&7 :: 'f 77I/>f^i:tS 

* £ ft 5 wr^-*? ft — B#et; c las* -a- $ mm^r-? - 

IBfl^lSTfe-S RAM (Random, Access, 
Memory) 6 0 3 R AM 6 0 3 IzmUZtlZzr 
— LEDa^§gl©-eft-eft©^^-Y^-— P 

mmmmmt&e o*t, mmmm^m6 0 4©m*ef 
^'f-'^-e o 2a*ffiit4. remsnwiiB&e o 4t±, r 40 

AM 6 0 3 tCfBtl^ftST 1 — *#>e>LEDS^3gl©3B 

* ^ * - f ^*r«FiiB ft ««: ^« $ -a- 4 / 

ftfcBiJ-TS. 

[0 0 5 2] UfctfoT, SJSffl<DLED*^Stt. R 

^-ShfticSiRfllbT-^S. ^©/ifrX Slim C RGB© 
SS^-f *— h*©^tt{-#a fetf tTOfcO^-f ^ 7" 
l/'f fc-r££i:#T-£.5t)©-efc.5„ $£*©?fc 

•rs^JaA s '>^<ftBtK©^^ffl(cjibTv^•5. 50 
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[0053] xmmamitw *— khu afe^** 

-faf— 1* (W) tLti9#Q<, RGBSC^ft^eft#g 
UtTiMtM Y CiPATffifflf 4 C i: *>T- § So 
0(t>9OOtt, LEDSl^g§©-g|5ftaib9 0 0 i&g 

»ft«fig-rsc doLEDSistt, et&uE&ti&sjs 

v^i/* c«fc o T«*©iffl&#ai5js'5jf l*?^ 

mmtmt^o^ xti^fi^m.^— *ft— Bte<jicga 

WM.?— 1>— IBIS^TSSRAM (Ran 
dom, Access, Memory) fc, RAMiZfB 
t!£ ft 4 7*-* A* S-^t^V *— K %3f«Ofl8 5 £ C 

* * * fc »©Pira©-^ ft sint-r s pg^j»@E§ ^ , 

Pg»IP[HSS©ai^(l^T-^^ <y^>^$ftT, #^ 

u c©ig»0ES(±, RGBtae^cMt^*^ 

RAMfclgaftf^ftST 2 — ■eft^eft©^7 , 6^l' * 
- K©^T^MftS»bT, &mZ'&ZsVlxm^>*tii 
ijt5» dCT% ee*©^&ff5»#tt. RGB§ 

<, /vi/x{S^-©t;-<7fjtftf£<, fes^fct 

^</^^{i^ftm^b^v^ fb* N ^ftft««-rs<t 

[0054] bfc*s oTx ee**3W-f*-KftBfa 
©«?jgT*.^T $ # s / vi/^ e-^ * «nt -r * rerww 

©lelE&iib-r CPUftS'Jj£d;l5Ci:#$r*b^„ PS^ 

»j«iihib&*» & m^^fts jvwm & &mmyt¥4 

[0 0 5 5] («^«l) *W8W©«*y W *— P ft« 

^g© i atft5@f«i bTfuffl bfe»^ «R#Ffl 

S* s fe4o *WSm<0%%#4-*- KftfflVAfcM^© 
«B&«JEKi: bT, ^a;14/^->A s )f$JEig^ftfeS«±t 

©[HS§ft$g3 , 6^l':t-Kg^bT©5o «*y-f#— K 
2oJUJl±fflv>*ft-eftffl«5ttK:f53fc^>f Kft 
ffig^^So ±T©^7 1 e^^-h*^@2g$tL-2.i:Htt 
{c^fflJCESSftS. #^3fc^-f H2itfS«*»e)^ 

©ffii*(*i t @2g ^ ft mm tc->'j3-> rf a ©3t*t* t- it 

lt£ftT^5o «#©a^HH:, afeb>Xft|g(tT$) 
5. LED*^^©S^6<]iaiStt, ffi<*©*®*- 




(10) 



&sflmn£j&ja-r -set ** 1 im%w<D%ft¥ 

^{fflcraitll*ffl< fc«±JifilEfl«iK:|»**B< *CD*Bf«W 

*©«*y-f Pff^feM^^-- F£«fc t>M 

«#SS#©©^£:flI feiBfnSisS: < |gt&$-&§ C tifiT- £ 
[0 0 5 6] (B*W8##«) *mm<r>&dty-i *— 

l2£^lTfflttfg*^©$g^^-Ffcts 7* 20 

Sb>- h 7 0 6tt**ti. ifc-SV^W >y— 
i:»C«aS/-b 7 0 6ti«Wt->-htt7 0 1 

1117 0 3rt(CLED5 L ^7'7 0 2&@m, LE 

LEDfy7"7 0 2 A 5 *«^tlfc^*tg7 0 3±JC?S 

l5l/TiS*nfeLEDf-y7ti, ri"J 30 
7 0 4©ffi®tCrc^^>>^fIg^i:-T-H^$^ 

5» afcfe«7 0 4©-#©±ffi±tCfct, m^*l55±©fc 

D?y:7#EBSftT^&^«iB±£*>£St«B»7 0 5 

&»j*»*a&*£fii±3-t»--c&s. cnc«t»3, lcd 
^©^^^-Kfci-scfcAs-rsa. assail 
H©a*tt*«tt-'^^->*gi5«*nfcw : ?a*«uca 40 

tS^i:A s t-§§. tlT, #PJg0£©*MWco^Ta& 
HH-TSA^ *BHfSHBtt»flt«jiaB«©*C|fi«$n5t. 
©T* fct& v> c i: fcfc S -5 * T- i> & v > „ 

[0 0 5 7] 

[fHfifSfll] 

(HJK^Il) Mf?hLTM^* s 4 5 0 nm, 
*ffit*§3 0 nm©I nGaN^SMitffl^fe. 
LEDf->m 7"aiR±fc:TMG 

(h u^^utfV^A) tmi (hy.**-;w> so 
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i^i^A) #^ Sl^MF-^> F#7£** 'J 
Tif^4:«C«EU MOCVDffiT?£fbtt*fb-&*9*» 

Z i: £ «t o T N P l!3Mttt f 4 &<b # U 

JBt©IHC»Stt3nm-e»5x #P«3t 4: $ 

> F— n nGaN©Stm*JKJ«U&. (fc 
*» *77-f TS«±{C(ifSMT-S4b^'J ?A^2|Ej*£ 

fi8R«4 o o*cw±-er— — ) 

[0 0 5 8] x-vf-ym**) PN#^*f**fflS:mai 
bT LED? y T'SJBja* *&. 

[ 0 0 5 9 ] y IstzmW. 'J — F 7 A©&SSfc 
iri/ffimT'Vmy^J >7"bfc„ LEDfv7*©#l 
■€-;fxifig#3 0/zm©^T-'7'1'-V— #>5^ ></bS 

[0 0 6 0] 7* Y, 

Gd, Ce©#±ta7c*ft^*iftlfe»tJg»b&* 

S. Cint7^ f^^t bT7 >y-fb7>^-^A$rffi-& 
bTiffUSferlgfe, 1 4 0 0° C©fifiT3«FM«l 

fiEbT^figa^ftfc. ^SSrTk^t-^— ;u^;i/bT, 
^> ^-Slx itlcSSSIUTMStfc. 7* 

h;i/5*-fe>^ffiJtf*H:x Y W^hiJiJrA) #Gd 
(if FU -7 A) T?«l2 8iJS»$n&'f »h'J*A-7 
;K-^Ai«fcbt (Yo.sGdo. 2 ) 3 A1 5 0 12 : 
Ce#MSn&. CeOW, 0. 0 3fS 

[0 0 6 1] mmZtltz (Yo.sGdo.a) 3 A1b0 12 : 
CeSM8 0«aS5> 3L**i'Wmi 0 OSSSB&cfc 
<I^bW5'J-i:?*&. ;®X7'J-$LEDf 
>y :/#IJg£ftfcv>?> F • U- F±©*^7F*3{cr±A 

fc^,il*r 13 0'Cl S*^T-^b$-^feo C -5 b"C LED 
-O^SPtCtt^ LED5=-iy7(C|nl^oT7 7)- F;U5.*-fer 



^ (11) 

5 W/cm 2 T*$>ofeo €ffl^, ^^{CLED^^T"-^ 
7 * h;u ^ *-lz >*3bfc#ftflifoS;b, ^XOTWFfc 

*>*Mtftj&*$*fc» K»*rou «£3¥§y©M#© 

Sft&'J-K7 1/-ASJfA b»ifctt 3i # ft a 

A&, 1 5 0°C5B$F^(CTSHb^-a-fe„ ^HTM^ 

n&«*^-f h«, »3fc««iiEiB<>»e)«s-r * i: 7 

* s MSolJ<ffilt^fc, 10 

[0062] ddUTfte.tifcafe^^ortg^^ 

feJS^ (x=0. 3 0 2, y= 0. 2 8 
0 ) , 8 0 8 0K, R a (8tfiffii8S) =87. 

5fc=«ftS!£#*r!ciElM4t6ft5*bfc. *fc, »3fc» 
*tt9. 5 1m/wtfifil«j6-Cfto&. ££JC#ffr 
bTfiJg2 5°C6 OmAjI«, i&R2 5*C2 0m 
ASS, iBjg6 0*C9 0%RHTT*2 0mAjM;©&l£ 

£fco 

[0 0 6 3] (tiOStmi) y*hJl>$**>X8&£i*& 
(Yo. s Gdo. 2 ) 3 Al 5 Oi 2 : CeA>?> (ZnCd) 
S:Cu, AU bfcUtfl.BU 1 fcPWC bt^ 

*36 , flHB**ifc* t H«* s fi*»ofc. *fc, ^#K»C* 
^Tfct, i»l 0 0B#fST-m?7#-en£&ofc„ *<bJSH 
*«WfUfc«jR, SSfcflstfllWbbT^fc. 
[0 0 6 4] iWi, fB3feX?®aj&fe£Sby*Ctt* 30 
b T V > fc 3 V > (iflpPS^A^ £ M A b fc 7jc^ CtD 
^l?bm^»iiSS*®C3D>f KttlEie&JKftWWb 
fl|gA s liet^ebfc^©i:%^?>*xS« ffl§E2 5*C2 
OmAIE 1&JS6 0°C9 0%RHTT-2 OmAlt© 

mmm&mzm&m 1 8 wmmm 
ffi*ap<sKb*n*ixcDffl»ffi[*^-r. £fc, sufs#ii 
iGM i t? » t> *«a#jt«flfl 1 ft^-r. 
[0 0 6 5] (mmm 2 ) led?^ 7<Dmitw%ub-& 
<®}*m<*.zmmm uhi ncurwsftti^ b^t 

-^l:4 6 0nmi:bfco |e]«{C7t >^ffi 40 

^frfcbTHSEm «t?)t»Gd©^afttS^>b (Y 
o. e Gdo. 4 ) 3 Als0 12 : C e fc bfcWflttHSE^J l.fc 
|SI*KbT»^-f*-K&l 0 OfflffMb##§£I£ft 
fTofc. 

[0 0 6 6] C5bTf#£ftfc6fe^A%ftnJt£&#g;ft 

^tl^ti, feJg.-S (x=0. 375, y=0. 37 
0 ) , 6fig 4 4 0 0 K, R a (Stfe£*B«) =86. 
Ot^ot. S&fcsMfKlfclC^THU J&J*$*fc« 
3fc^r *- K 1 0 0 ffl¥*9Tfro fc. *^K^h5©*JS 50 



FsmW- 1 0 - 2 4 2 5 1 3 

20 

ft 1 0 0 %fc b 1 0 0 OB#F^^{C*5ftS¥Kl7 , 6fift 
gS-^fc, tWfrKR^fc 9 8 . 8%T-;fef)#'l£fcMj!> s &^ 
3fc#fltSg-etfc„ d©*SE^J©7 3i- h;i/5.^.-y-fe>^ 

1*7 Wl/ft, 01 0 (A) , (B) , (C) iZ^n^tl 
^bT<^&<> 

[0 0 6 7] (fgffigftl 3 ) 7 * h ;i/ ^ *-fe >7,m*ffcft 
Y, Gd, CeCD#±S7C*CiP*Smft^$* (Y 

o. saGdo. st-C e o. 03S mo. oi) 3 A Is0i2$7tfti: b 

fcwflti, mmm 1 b-c^^v t-psio 

OIMbf;. CKDIB*^ *— Kft 1 3 0°C©iSiST 
bT^^Jg^* 5 8 T?& -3 fc. 

[0068] cmmm 4 ) imsmv>?mn y ft 

H5©crfc < LEDgf^ffllot-fc5r^7Nt 
*Jffi bfco f*U£#iJ 1 fcHSHc br^J58$-&fc«3fc^-r * 
— Kftffl^* — >ft^J*$#fcHr5^ y^^StR±C % 
1 6 x 1 6©v h >; v^^ttfcBBBS*fc. aStRfc** 

ftfiofc, JkC7iy-;H»l8Ct?tMSnfcSft 

5 0 4rta5tiag b@^^-a-fco mwsosh:, s 

^Tfftt, 3B*^-f*- SftlRVjejteffiWC-fflft 
/ > Ma t) IfeCffilt-> 'J3>3A406C 
J:oT3Eil$#fc 0 72KfFlt">'j3> 
n*Aft5I-fb$-B-LED*^ft^JEi!c$#fc. d© L E D 
SfSi:, AA^nSft^-^ft— «f«lfc8B«$*S 
RAM (Random, Access, Memory) 

&i>-r a m $n s ^— * %rft*r-< y tm 
%.<d m 5 $ c * ■& s fc »© kh(s ^ ft siff -r s 

T»M5^*-1«*jS«TS** l*7-f ^-fcft«|AfcC 
PU©lgtb^l6i:, 51^C8iStTLEDSiI 
eft*filcbfco LEDSE?nS4Bt**aiLED3Kn 
i: b X WIM-C * S - 1 ftStlf. b fc „ 

[0069] ($mm 5 ) mmm 5 ©^^-r k 

do.s) 3 Ale0 12 : CetSSnsUfSftSfflVMiifil 

fl«i, 1 tmmiz br^^v k ft 1 0 0 <i 

(¥*9fia) (i (x=0. 4 5 0, y=0. 4 20) 

ammfeftasst-rscifctf-csfc. *fc, ^ss^js©^ 
m&im4 o%<s<^ofco b*-b, »*k»ic*jv^t 

tt^SS^J 1 t[5)«{3@?xfcB^ttft^bTOfc, CfflU 
K<D«B3tt^^ h^ft, Ull (A) , 

(b) , (O fc^n^en^bTv^o 

[0 0 7 0] (ma&CT 6 ) mmm e 4 y 
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12 : CeT^tiSMSfflV^m I&HE0I 1 t 
H«fcUT«*y-f*— F*l 0 OfflJfcj«S*fc. USE 
01 6 (D$&ytV4 yt— F tt, fWS0O 1 

T^fe. d©fi;ffi#a©7* b;u^yH?>7S;>fef$, l 
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